International Journal of 


IMPACT 
ENGINEERING 


Volume Contents and Author Index 
Volume 9 (1990) 


PERGAMON PRESS 


OXFORD @ NEW YORK 
FRANKFURT @ SEOUL @ SYDNEY @ TOKYO 


os 
~ 


INTERNATIONAL JOURNAL OF IMPACT ENGINEERING 


Editor-in-Chief: Professor Norman Jones 
Department of Mechanical Engineering, University of Liverpool, P.O. Box 147, 


Liverpool L69 3BX, U.K. 


Associate Editor: Professor S. R. Reid 


Applied Mechanics Division, Department of Mechanical Engineering, UMIST, 


Manchester M60 1QD, U.K. 


Founder Editor-in-Chief (1983-1987): Professor W. Johnson 
Ridge Hall, Chapel-en-le-Frith, via Stockport SK 12 6UD, U.K. 


C. E. Anderson 

Southwest Research Institute 
San Antonio 

TX 78284, U.S.A. 


Y.L. Bai 

Institute of Mechanics 

Academia Sinica 

Peking, People’s Republic of China 


S. R. Bodner 


EDITORIAL ADVISORY BOARD 


N. K. Gupta 

Department of Applied Mechanics 
Indian Institute of Technology 
Delhi, Hauz Khas 

New Delhi-110029, India 


K. Kawata 

Science University of Tokyo 
Faculty of Science and Technology 
Department of Mechanical 
Engineering, 2641 Yamazaki 


P. Perzyna 

Polish Academy of Sciences 
Institute of Fundamental 
Technological Research 
Swietokrzyska 21 

00-049 Warsaw, Poland 


W. J. Stronge 

University Engineering Department 
University of Cambridge 
Trumpington Street 

Cambridge CB2 1PZ, U.K. 


Faculty of Mechanical Engineering 
Technion-Israel Institute of Technology 
Haifa, Israel 


Noda 278, Japan Paul S. Symonds 


Division of Engineering 
Brown University 
Providence 

R1I02912, U.S.A. 


R. L. Woodward 
Department of Defence 
Materials Research Laboratories 


O. Mahrenholtz 
Technische Universitat 
Hamburg-Harburg 
Eisendorfer Strasse 38 
Technikan D-2100 
Hamburg, F.R.G. 


A. A. Deribas 
U.S.S.R. Academy of Sciences 
Novosibirsk 90, U.S.S.R. 


W.Goldsmith 


Ascot Vale 
College of Engineering Victoria 3032, Australia 
Mechanical Engineering J. B. Martin 
University of California Department of Civil Engineering J. Zukas 
Berkeley University of Cape Town Computational Mechanics Associates 
CA 94720 Private Bag, Rondebosch Baltimore 
U.S.A. Cape Town, South Africa MD 21239, U.S.A. 


Publishing, Subscription and Advertising Offices: 
Headington Hill Hall, Oxford OX3 OBW, U.K. (Phone Oxford 794141, telex 83177) 


Annual institutional subscription rate (1991) DM 400.00. Two year institutional rate (1991/92) DM 760.00. Personal 
subscription rate for those whose library subscribes at the regular rate is available on request. Prices subject to change without 
notice. Subscription enquiries from customers in North America should be sent to: Pergamon Press Inc., Maxwell House, 
Fairview Park, Elmsford, NY 10523, U.S.A., and for the remainder of the world to: Pergamon Press plc, Headington Hill Hall, 
Oxford OX3 OBW, U.K. 

Subscription rates for Japan include despatch by air and prices are available on application. 


Back Issues 
Back issues of all previously published volumes are available direct from Pergamon Press offices. 


Copyright © 1991 Pergamon Press plc. Published quarterly 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or 
published elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is transferred to the publisher if and when 
the article is accepted for publication. However, assignment of copyright is not required from authors who work for organizations which do not 
permit such assignment. The copyright covers the exclusive rights to reproduce and distribute the article, including reprints, photographic 
reproductions, microform or any other reproductions of similar nature, and translations. No part of this publication may be reproduced, stored 
in a retrieval system or transmitted in any form or by any means, electronic, electrostatic, magnetic tape, mechanical, photocopying, recording or 
otherwise, without permission in writing from the copyright holder. 

Whilst every effort is made by the publishers and editorial board to see that no inaccurate or misleading data, opinion or statement appears in this 
journal, they wish to make it clear that the data and opinions appearing in the articles and advertisementts herein are the sole responsibility of the 
contributor or advertiser concerned. Accordingly, the publishers, the editorial board and editors and their respective employees, officers and 
agents accept no responsibility or liability whatsoever for the consequences of any such inaccurate or misleading data, opinion or statement. 


Photocopying Information for Users in the U.S.A. The Item-fee Code for this publication indicates that authorization to photocopy items for 
internal or personal use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center (CCC) 
Transactional Reporting Service provided the stated fee for copying, beyond that permitted by Section 107 or 108 of the United States Copyright 
Law, is paid. The appropriate remittance of $3.00 per copy per article is paid directly to the Copyright Clearance Center Inc., 27 Congress Street, 
Salem, MA 01970. 

Permission for other use. The copyright owner’s consent does not extend to copying for general distribution, for promotion, for creating new 
works, or for resale. Specific written permission must be obtained from the publisher for such copying. 


The Item-fee code for this publication is: 0734-743X/91 $3.00 + 0.00 


| 


W. J. Stronge, D. Shu 
and V. P.-W. Shim 


1. G. Crouch, B. J. Baxter 
and R. L. Woodward 


D. R. Scheffler 


Z. Rosenberg, S. J. Bless 
and N.S. Brar 


H. Brunette and W. Goldsmith 


C. K. Youngdahl 


C.E. Anderson, Jr., 


T. G. Trucano and S. A. Mullin 


T. X. Yuand W. J. Stronge 


W. Johnson 


Announcements 


Erratum 


G. G. Corbett, S. R. Reid 
and S. T. S. Al-Hassani 


G. G. Corbett, S. R. Reid 
and S. T. S. Al-Hassani 


Contents 


Number 1 


Dynamic modes of plastic deformation for 
suddenly loaded, curved beams 


19 Empirical tests of a model for thin plate 
perforation 
35 2-D computer simulations of segmented pene- 
trators impacting semi-infinite steel targets 
45 On the influence of the loss of shear strength on 
the ballistic performance of brittle solids 
51 Propellant-driven anchoring in rock: results from 
initial scaling tests 
71. Dynamic plastic deformation of a tube loaded 
over a time-dependent region 
89 Debris cloud dynamics 
115 Large deflections of a rigid-plastic beam-on- 
foundation from impact 
127 T. J. Rodman: mid-19th century gun barrel 
research and design for the U.S. army 
161 
163 
Number 2 


165 Static and dynamic penetration of steel tubes by 


191 


hemispherically nosed punches 


Resistance of steel-concrete sandwich tubes to 
penetration 


iv 


N.S. Abhyankar 


H. Z. Zhong and C. Ruiz 


Y. Tirupataiah and 
G. Sundararajan 


Z. Rosenberg and 
J. Tsaliah 


W. J. Stronge and 
Hua Yunlong 


D. A. Shockey, 

A. H. Marchand, S. R. Skaggs, 
G. E. Cort, M. W. Burkett 

and R. Parker 


R. Beccu and B. Lundberg 


M. Langseth and P. K. Larsen 


P. H. Bischoff, S. H. Perry 
and J. Eibl 


A. Tate 


G. Sundararajan 


H. A. Lupker 


Announcements 


Contents 


205 Flexural waves in beams with geometrical and 
material longitudinal discontinuities 

223 Assessment of damage resulting from missile 
impact on a spherical shell 

237 The volume of the crater formed by the impact of 
a ball against flat target materials—the effect of 
ball hardness and density 

247 Applying Tate’s model for the interaction of long 
rod projectiles with ceramic targets 

Number 3 

253 Elastic effects on deformation of impulsively 
loaded elastoplastic beams 

263 Failure phenomenology of confined ceramic 
targets and impacting rods 

277 ~=Efficiency of percussive drilling of rock with 
dissipative joints 

289 Dropped objects’ plugging capacity of steel 
plates: an experimental investigation 

317 Contact force calculations with a_ simple 
spring-mass model for hard impact: a case study 
using polystyrene aggregate concrete 

327 Engineering modelling of some aspects of 
segmented rod penetration 

343 Theenergy absorbed during the oblique impact of 
a hard ball against ductile target materials 

359 LPG rail tank cars under head-on collisions 


377 


P. H. Thornton and 
K.S. Yeung 


E. Wu and W. Goldsmith 
E. Wu and W. Goldsmith 
M.C. Chick, R. B. Frey 


and A. Bines 


R. A. W. Mines 


R. L. Woodward 


A. A. Khdeir, J. N. Reddy 
and D. Frederick 


S. R. Reid, Y. L. Hua 
and J. L. Yang 


W. Johnson 


Announcements 


Contents Vv 


Number 4 

379 The dynamic buckling of sheet steel 

389 Normal impact of blunt projectiles on moving 
targets: experimental study 

405 Normal impact of blunt projectiles on moving 
targets: analytical considerations 

433 Jet penetration in Plexiglas 

441 Characterization and measurement of the mode 1 
dynamic initiation of cracks in metals at 
intermediate strain rates—a review 

455 Asimple one-dimensional approach to modelling 
ceramic composite armour defeat 

475 On the transient response of cross-ply laminated 
circular cylindrical shells 

485 Development of double hinge mechanisms in a 
bent cantilever subjected to an out-of-plane force 
pulse 

503 Benjamin Robins (1707-1751): opting notto bea 


527 


commissary for Acadia but a_ fortifications 
engineer in East India 


